Activation of HIF-1 by metallothionein contributes to cardiac protection in the diabetic heart.
Metallothionein (MT) protects against heavy metal-induced cellular damage and may participate in other fundamental physiological and pathological processes, such as antioxidation, proliferation, and cell survival. Previously, we have shown that elevation of MT by transgene or by induction with zinc protects the heart against diabetic cardiomyopathy by mechanisms such as antidiabetes-induced oxidative stress and inactivation of glycogen synthase kinase-3, which mediates glucose metabolism. We also reported that MT overexpression rescued the diabetic-induced reduction of hypoxia-inducible factor (HIF)-1α, which plays an important role in glucose utilization and angiogenesis. Here, we showed that overexpression of MT increased hexokinase (HK)-II expression under control conditions and attenuated diabetes-decreased HK-II expression. Glycolytic flux assay demonstrated that MT increased glycolysis output in high glucose-containing media-cultured H9c2 cells. The diabetes-induced reduction in cardiac capillaries was also attenuated by MT overexpression. Furthermore, MT induction significantly increased HIF-1 expression under both control and diabetic conditions. Moreover, in the present study, we demonstrated that MT-enhanced HIF-1α activity is likely through a mechanism of protein nuclear translocation. These results suggest that MT induces HIF-1α expression, leading to increased HK-II in the diabetic heart.